In this paper we observe the behavior of complex roots of twisted q-Euler numbers and polynomials E (α) n,q,w (x) with weak weight α, using numerical investigation. By means of numerical experiments, we demonstrate a remarkably regular structure of the complex roots of twisted q-Euler numbers and polynomials E (α) n,q,w (x) with weak weight α. Finally, we give a table for the solutions of twisted q-Euler numbers and polynomials E (α) n,q,w (x) with weak weight α.
Introduction
First, we introduce the Euler numbers and Euler polynomials. The Euler numbers E n are defined by the generating function: where we use the technique method notation by replacing E n by E n (n ≥ 0) symbolically. We consider the Euler polynomials E n (x) as follows:
It is the aim of this paper to observe an interesting phenomenon of 'scattering' of the zeros of twisted q-Euler numbers and polynomials E (α) n,q,w (x) with weak weight α. In Section 2, we study twisted q-Euler numbers and polynomials E (α) n,q,w (x) with weak weight α. In Section 3, we describe the beautiful zeros of twisted q-Euler numbers and polynomials E (α) n,q,w (x) with weak weight α using a numerical investigation. We also display distribution and structure of the zeros of twisted q-Euler numbers and polynomials E (α) n,q,w (x) with weak weight α by using computer.
Throughout this paper, we always make use of the following notations: N denotes the set of natural numbers, Z denotes the set of integers, R denotes the set of real numbers and C denotes the set of complex numbers. Let q be a complex number with |q| < 1 and α ∈ Z. Now, we define the q-number of x as follows:
[
The extended twisted q-Euler numbers and polynomials with weak weight α
In this section, we introduce twisted q-Euler numbers E n,q,w (x) with weak weight α as follows:
When q → 1, above (2.1) and (2.2) will become the corresponding definitions of the classical Euler numbers E n and Euler polynomials E n (x). The following elementary properties of the extended twisted q-Euler numbers E (α) n,q,w and polynomials E (α) n,q,w (x) are readily derived form (2.1) and (2.2). We, therefore, choose to omit details involved(see [4] ).
Proposition 2.1 For any positive integer n, we have
E (α) n,q,w (x) = n k=0 n k E (α) k,q,w x n−k .
Proposition 2.2 For any positive integer n, we have
E (α) n,q,w (x) = (−1) n w E (α) n,q −1 ,w −1 (1 − x).
Distribution and Structure of the zeros
In this section, we investigate the zeros of twisted q-Euler polynomials E (α) n,q,w (x) by using computer. Let q be a complex number with 0 < q < 1 and w = e 2πi N in C. We plot the zeros of E (α) n,q,w (x), x ∈ C (Figure 1, Figure 2 ). In Figure  1(top-left) , we choose n = 20, q = 1/2, w = e 2πi 1 , and α = 5. In Figure  1(top-right) , we choose n = 20, q = 1/1, w = e 2πi 2 and α = 5. In Figure  1(bottom-left) , we choose we choose n = 20, q = 1/2, w = e 2πi 3
and α = 5. In Figure 1(bottom-right) , we choose n = 20, q = 1/2, w = e 2πi 4
and α = 5. and α = 15. In Figure 2 (bottom-left), we choose we choose n = 20, q = 1/2, w = e n,q,w (x) are displayed in Table 1 . n,q,w (x), x ∈ R. The results are given in Table 2 . 
, where
denotes complex zeros. See Table 1 for tabulated values of R E (α) n,q,w (x) and C E (α) n,q,w (x) . We plot the E (α) n,q,w (x), respectively (Figures 1-4) . These figures give mathematicians an unbounded capacity to create visual mathematical in- n,q,w (x) with weak weight α. Moreover, it is possible to create a new mathematical ideas and analyze them in ways that generally are not possible by hand. For related topics the interested reader is referred to [2] , [5] .
